Page 1 of 4 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] this invention relates to the rubber constituent which contains the partial ester of a polycarboxylic 
acid or its salt as a vulcanization accelerator in sulfur, an accelerating agent, for example, a thiuram, and 
thiazoles or these combination, and a row in addition to the well-knovra usual additive and which can be 
vulcanized for a rubber engineer at the use for vulcanizate manufacture of this kind of rubber constituent 
again at the manufacture method of this kind of rubber constituent. 

[0002] It is well-known to being the matter which a vulcanization accelerating agent shortens a curing 
time, or makes it possible to vulcanize at low temperature. Ur Mann industrial-chemistry encyclopedia 
(Ullmanns Encyclopaedic der technischen Chemie), ** 3 A version and URUBAN UNTO fur coat 
RUTSUEMBERUKU 1957 and 383 (Urban & Schwarzenberg, Munich-Berlin) Please refer to below a 
page. In order to fully demonstrate the activity of a vulcanization accelerating agent, an additional 
accelerating agent is often used and; organic or a desirable inorganic activator is also added. The 
inorganic activator used is mainly a metallic oxide, and its zinc oxide is desirable. 
[0003] the vulcanization accelerating agent which the so-called "EV-system" (EV = efficient 
vulcanization) is often used for sulfur vulcanization, and is used ~ many cases — a thiuram compound 
(for example, tetramethylthiurammonosulfide), for example, tetrapod alkyl thiuram monosulfide, and 
tetrapod alkyl thiuram tetrasulfide (for example, tetramethyl thiuram tetrasulfide) -- and it is tetrapod 
alkyl thiuram disulfide (for example, tetramethylthiuramdisulfide called TMTD below by this detailed 
letter) preferably these thiuram compounds ~ again - the outstanding effect ~ therefore ~ although 
called a super-accelerating agent —; - especially these produce the good heat air resistance nature of the 
vulcanizate manufactured under the existence 

[0004] When vulcanizing in a thiuram system in a sulfur system especially in a surprising thing, it was 
found out here that the rubber constituent connected with the partial ester, the compression hardenability 
not only having good processability preferably the half-ester of a dicarboxylic acid and by adding 
especially the zinc salt but good, and the vulcanizate that divides and also has good air-oven-ageing 
nature of a polycarboxylic acid is obtained. 

[0005] Therefore, this invention is noting that it is based on the amount of the rubber which a weight 
percent uses. 0.1 or - 2 Arbitration of Weight % - Sulfur of Configuration of Sulfur Donator, and 1 or - 
- 4.5 Vulcanization Accelerating Agent of Weight % - 0.5 [ and ] or — 6 weight % ~ desirable ~ 1 — or 
~ 4 Weight % ** [ there is especially no 1 ] 3 Contain the polycarboxylic-acid partial ester of weight %, 
or its salt. Natural rubber, a polychloroprene, a polybutadiene, a polyisoprene, styrene / butadiene 
copolymer, It is related with the rubber constituent which makes a basis a butadiene/olefine copolymer, 
acrylonitrile / diene copolymer, or an acrylic ester / diene copolymer and which can be vulcanized. 
[0006] The rubber used according to this invention is the well-known matter, for example, is Hoffmann's 
(W.Hofmann) "nitrile-rubber (Nitrilkautschuk)" Berlin association (Berliner UnionStuttgart) 1965. 
Moreover, the Ur Mann industrial-chemistry encyclopedia, ** which were published by chemistry 
publication (Verlag Chemie, Weinheim) 4 A version and 13 It is indicated by "synthetic rubber 
(Synthetischer Kautschuk)" of a volume (1977). 
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[0007] the rubber suitable for the method given in this invention - general — 10 or ~ 150 - desirable - 
25 or -- 80 (ML l+4)/100 degree C It has MUNI viscosity (DIN 53 523). 
[0008] This rubber can also be used as mixture of various rubber again. 

[0009] Besides a thiazole, a thiuram can also be used as a vulcanization accelerating agent, a thiuram — 
especially - 1 ~ or ~ 3.5 weight % ~ desirable ~ 1 — or - 2.5 It is used as an accelerating agent in the 
amount of weight %. criteria [ rubber / which uses a thiazole accelerating agent ] - carrying out - 0.5 or 
- 3.0 weight % - desirable - 0.5 or - 2.0 It is used in the amount of weight %. These accelerating 
agents can be used also as mixture, even if independent. 

[0010] what becomes the combination of an accelerating agent from several sorts of each accelerating 
agents — for example, ~ 2.5 Weight % TMTD 2 Weight % CBS What becoming is possible (see the 
chapter of an "example"). 

[001 1] a desirable thiuram accelerating agent — for example, the alkyl group — general ~ 1 or 4 an 
individual — desirable — 1 ~ or — 2 Tetrapod alkyl thiuram monochrome - which has the carbon atom of 
an individual and ~ although a polysulfide is contained — a substituent — annular aliphatic series - 
aromatic or aroma - an aliphatic thing is also possible 

[0012] Especially in a desirable thiazole accelerating agent, it is 2-mercaptobenzothiazole, 
dibenzothiazyl disulfide, and benzo thiazyl-2-cyclohexyl SURUFENAMIDO (CBS). Benzo thiazyl-2-** 
3 Butyl SURUFENAMIDO (TBBS), an N-morpholino thio-2-benzothiazole (MBS), benzo thiazyl-2- 
diisopropyl SURUFENAMIDO (DIBS), benzo thiazyl-2-** 3 Amyl SURUFENAMIDO (AMZ), benzo 
thiazyl dicyclohexyl SURUFENAMIDO (DCBS), and morpholino thiocarbonyl sulfene 
MORUHORIDO (OTOS) are contained. 

[0013] As already stated above, polycarboxylic-acid partial ester can be used also in the configuration of 
the salt again. Especially the polycarboxylic-acid partial ester of isolation can be used when a rubber 
constituent contains the reactant oxide of the suitable metal which is well-known to the rubber engineer. 
[0014] The polycarboxylic-acid partial ester used as a vulcanization accelerator and its salt are G 
preferably. And it is tricarboxylic-acid partial ester (the case of dicarboxylic-acid ester the case of half- 
ester and tricarboxylic-acid ester diester). this — an aliphatic dicarboxylic acid — especially ~ 4 or ~ 10 
Carbon atom of an individual. What [ it has ] (preferably an adipic acid especially a succinic acid, and a 
glutaric acid) an annular aliphatic C8-C12-dicarboxylic acid (for example, a tetrahydrophtal acid --) 
Aliphatic series of hexahydrophthalic acid A C6-C12-tricarboxylic acid (for example, citric acid), row o 
C8-C14-BENZENJI - And tricarboxylic acid (a phthalic acid, an isop hthalic acid, a terephthalic acid^^ 
Mmesicacid,tr^^ 

containea. i^or an alcoholic component, aliphatic series, annukraliphatic series, and aroma aliphati^^ x 
Series or an aromatic thing is possible. Even if these contain the olefin (annular) nature C=C double 
bond, they may contain the halogenation machine, for example, a chlorination machine, and even if it is ^^Hpr^ 
a straight chain, there may be branching. In an alcoholic desirable component, they are a methanol, an 
isopropanol, n-, and ISO. - And ** 3 A butanol, a hexanol, an octanol, a decanol, a dodecanol, a stearyl 
alcohol, a cyclohexanol, benzyl alcohol, and phenols are contained, and succinic-acid monochrome octyl 
ester, glutaric-acid MOBUCHIRU ester, and especially monochrome octyl ester are desirable. 
[0015] The cation of the salt of the partial ester u §ed ^i^.c.c\xd \vi^ to this; invention i<;^a i:^fara b !y ?}'^;^^^^ tO 
alkali metal and alkaline earth metal, and a row from zinc, and especially its zinc salt is desirable. 
[0016] If required for a vulcanization assistant row, an activator, a bulking agent, for example, carbon 
black, a plasticizer, the aging tightness matter, and/or processing aid can be added before vulcanization 
in the usual amount to rubber. 

[0017] The most important inorganic activators are a metallic oxide, especially a zinc oxide. In each 
case, a magnesium oxide or a calcium hydroxide can also be used. 

[0018] To the processing aid to be used, a fatty acid, for example, stearin acid, is possible. Mixture of 
each component can be performed in usual mixed equipment. 

[0019] ** [ desirable mixed equipment is the usual kneading machine and roller which are used in 
rubber industry, an internal mixer, and a mixed extruder and generally these do not have per second 1 ] 
1000 ** [ there is no per second 1 preferably ] 200 It operates by the shear rate. 
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[0020] The required "degree of massive temperature" is obtained with the temperature of cooUng water 
or rotational speed, and the degree of restoration according to the specific mixed equipment to be used 
also about manufacture of a rubber constituent given [ by this invention mixing each component 
further ] in this invention. 

[0021] vulcanization 100 or - 200 degrees C desirable - 120 or - 180 degrees C temperature - it is - 
arbitrary - 10 or — 200 It can perform under the pressure of a bar. 

[0022] Generally, although the vulcanization nature which was excellent in this rubber constituent 
especially compression hardenability, and air-oven-ageing nature are obtained even when they have no 
heat adjustment processing, they may often be improved by heat adjustment processing. The vulcanizate 
obtained according to this invention is clearly [ not only a good mechanical property but the resistance 
over compression hardenability, recuperability, and heat air ] suitable for all the especially important 
purpose. Although this suits at the product of the auto industry, for example, the product under a bonnet, 
a seal, a hose, a film, rubber-metal parts, a buffer, and a brake system at a row, the product, for example, 
the seal, used by the petroleum industry, it may also suit the product, roller, and drum of machine 
industry. 

[0023] "the vulcanization and the vulcanization assistant (Vulkanisationund Vulkanisations- 
hilfsmittel)" (published by the Beyer company (Bayer AG, Leverkusen) for 1965 year) which are 
Hoffmann (W.Hofmann) in this case although this vulcanizate is suitably used also in the field of a latex 
again, and 123 Special criteria must be observed about processing as described below at the page. 
[0024] 

[Example] 45 The butadiene/acrylonitrile copolymer (pel BUNAN (Perbunan) N 3307 NS of a Beyer 
company) which has ** MUNI viscosity were used as rubber for the following examples. 
[0025] Manufacture of a rubber constituent is the polymer of :above carried out as follows to the 
beginning The sulfur of requirements, and 40 degrees C It mixed with the roller for the laboratories of 
roller temperature. Subsequently, it is [ each of other component and the zinc salt of half-ester, and ] this 
batch at the kneading in a plane for laboratories 40 degrees C With a circulating water temperature 3.5 It 
is; abbreviation which did not mix the accelerating agent here although it mixed between parts. 135 
degrees C The degree of massive temperature was reached. It is this after discharging a massive object. 
100 to 105 degree C It cooled and the accelerating agent was added. This constituent is again discharged 
after 1 minute, and it is one half Equipment was vacated after the part. 
[0026] As it was shown in the table, vulcanizate was manufactured in the press. 
[0027] 
[Table 1] 

Fruit ** Example . A B C D E NBRl 100 100 100 100 100 sulftir 2 0.3 0.3 0.3 0.2 0.2 stearin acid 1.0 
1.0 1.0 1.0 1.0 zinc oxides 5.0 5.0 5.0 5.0 5.0 carbon black N 500 45 45 45 45 45 styrene-ized 
diphenylamine 4 1.5 1.5 1.5 1.5 Zinc salt of the 1.5 mercapto benzimidazole 3.0 3.0 3.0 3.0 3.0TMTD6 
2.5 2.5 2.5 2.5 2.5CBS7 2.0 2.0 2.02.0 Zinc salt of 2.0 succinic-acid octyl half ester - 2 - - Zinc Salt of - 
Glutaric-Acid Octyl Half Ester - - 2 - 2 MUNI viscosity, ML 1+4 / 100 degrees C 77 77 78 77 77 
vulcanization 20 A part / 160 degrees C, and 2 mm Board (S2 rod-like structure) (DIN 53 502 and 
53504) tensile strength (MPa) 25 24 23 25 It is elongatedness at the time of 23 fracture (%). 527 507 
498 592 516 moduU MlOO (MPa) 3.2 3.3 3.3 3.0 3.0 moduli M300 (MPa) 14.3 14.014.0 12.7 12.5 
degrees of hardness, Shore A66 68 68 67 68DIN 53 517 Sample body II Compression hardening 70 to 
depend Time / 100 degrees C (%) 18.5 17.5 16.5 21.5 19.070 Time / 125 degrees C (%) 28.0 27.5 27.0 
33.0 Inside of a 30.5 areole-like furnace 135 degrees C Air oven ageing which can be set (at the time of 
% fracture tensile-strength F and preservation of the initial value of elongatedness D): 10 After a day 
Frel (%) 78 102 9980 10210 After a day Orel (%) 25 37 39 Matter 1 used 22 45 Pel BUNAN of a Beyer 
company N 3307 NS2 Sulfur of the Spider brand (insoluble sulfur) 

3) zinc oxide of a Beyer company RS4 BURUKA NOx (Vulkanox) DDA 5 of a Beyer company 
BURUKA NOx of a Beyer company ZMB 26 Bull KACHITTO (Vulkacit) thiuram of a Beyer company 
C7 Bull KACHITTO of a Beyer company CZ this invention - the Lord - the feature and the mode are 
as follows 
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[0028] !.******[ Percentage is Based on Specific Rubber Supplied to Process ] 0.1 or -- 2 The sulfur 
(arbitrarily configuration of a sulfur donator) of weight %, and 1 or - 4.5 The vulcanization accelerating 
agent of weight %, and 0.5 or -- 6 Rubber constituent which makes a basis the natural rubber and the 
polychloroprene containing the polycarboxyUc-acid partial ester of weight %, or its salt, a 
polybutadiene, a polyisoprene, styrene / butadiene copolymer, a butadiene/olefine copolymer, 
acrylonitrile / diene copolymer, or an acrylic ester / diene copolymer and which can be vulcanized. 
[0029] 2. It is characterized by using the salt of the partial ester of a dicarboxylic acid and/or a 
tricarboxylic acid. 1 Rubber constituent of a publication. 

[0030] 3. ** [ the alcoholic component of the above-mentioned partial ester does not have 1 ] 18 It is 
characterized by containing the carbon atom of an individual. 1 Rubber constituent of a publication. 
[0031] 4. The acid component of the above-mentioned partial ester is characterized by choosing from a 
series of aliphatic dicarboxylic acids. 1 Rubber constituent of a publication. 
[0032] 5. the acid component of the above-mentioned partial ester ~ a series a C8-C14-benzene 
dicarboxylic acid ~ and ~ It is characterized by choosing from a C8-C14-benzene tricarboxylic acid. 1 
Rubber constituent of a publication. 

[0033] 6. It is characterized by using the zinc salt of the partial ester of a dicarboxylic acid and/or a 
tricarboxylic acid. 1 Rubber constituent of a publication. 

[0034] 7. it consists of mixing each above-mentioned component 1 or ~ 6 The manufacture method of 
the rubber constituent a publication. 

[0035] 8. 1 ** [ there is nothing ] 6 Use for vulcanizate manufacture of the rubber constituent of a 
publication. 



[Translation done.] 
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(54) VULCANIZABLE RUBBER COMPOSITION 

(57)Abstract: 

PURPOSE: To obtain a vulcanizable rubber compsn. contg. sulfur, a vulcanization accelerator and a carboxyiic acid partial 
ester (salt), using natural rubber or various synthetic rubbers as a base and having good processability, compression 
curability and hot air ageabiiity. 

CONSTITUTION: Base rubber such as natural rubber, polychloroprene, polybutadiene, polyisoprene, a styrene/butadiene 
copolymer, a butadiene/oiefin copolymer, an acrylonitrile/diene copolymer or an acrylic ester/ diene copolymer is blended 
with 0.1-2 wt%, based on the rubber, of sulfur optionally in the form of a sulfur donor. 1-4.5 wt.%, based on the rubber, of a 
vulcanization accelerator (e.g. tetramethylthiuram monosulfide) and 0.5-6 wt.%. based on the rubber, of a polycarboxylic acid 
partial ester or its salt (e.g. octyl succinate half^ester or zinc salt) to obtain the objective vulcanizable rubber compsn. 
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bfc : ±ti(Dm'^i^^mwzm^m<^mnii> 400 » 

;i(7)A*->'5^^<tSO&fiS;5)-*5J:tXi|4xX7^;UOM»S 
i:, ^!^^ffl®»«tt3-c, 40-0 ©J^aiTKtaST 3.5 ^i" 

35*C W^^^^^fflStC^Uito M1^e«:*S^tilbfc(7)^ 
td. cn* 100 - 105*0 (Cf^aiU, *P3^^J€r^Sab 

fc. i^^(cc«ffl^#i*ffms^mb- 1/2 ^mzmm 

[0 0 2 6] ^(CS5-rJ:^(::bTy^X4'T-lJ0eS#;^S! 



( 4 ) 



6-57040 



[0 0 2 7] 



^ m M 



B 



NBR' 



100 
0.3 
1.0 
5,0 
45 
1.5 
3.0 
2.5 
2.0 



:^-4^>:7^:y^ N 500 
X ^ 1/ >'ft: V >^ X ::i;PT ^ * 

TMTD** 
CBS'* 

A— --tttt. ML 1+4/lOOt: 77 77 78 77 

mm 20 ^/leOt:, 2 mm <7)^ (S2 (D I N 53 502 53 504) 

§l?SD5Sffi (MPa) 

mmmw^m (%) 

^>?^^X M,oo (MPa) 
^:>^:3.^X M300 (MPa) 
SS, v-aT A 
D I N 53 517 UPmi^ U tCct: 



100 

0.3 
1.0 
5.0 
45 
1.5 
3.0 
2.5 
2.0 
2 

77 



100 
0.3 
1.0 
5.0 
45 
1.5 
3.0 
2.5 
2.0 

2 

78 



100 
0.2 
1.0 
5.0 
45 
1 
3 
2 
2 



100 
0.2 
1.0 
5.0 
45 
1.5 
3.0 
2.5 
2.0 

2 

77 



25 


24 


23 


25 


23 


527 


507 


498 


592 


516 


3.2 


3.3 


3.3 


3.0 


3.0 


14.3 


14.0 


14.0 


12.7 


12.5 


66 


68 


68 


67 


68 



70 ^P^/lOO-C (%) 18.5 17.5 16.5 21.5 19.0 

70 B#Fb1/125'C (%) 28.0 27.5 27.0 33.0 30.5 

/i\mi^<o^^ 135'c \zi=\i^m^^^<t (giaogsa f iij:.zs%j&mn#M 



10 B^CD F,., 
10 H^© D,., 



(%) 
(%) 



X.)V^<D^)V:f-^> N 3307 NS 
n-(r.)V^<Ii^)Vf]/vi^7. (Vulkanox) DDA 

m x;i/tto y-yi/x zmb 2 

A-f x;H±(D:/;1'*5^-;/ h (Vulkacit) 



1) 

2) 
3) 
4) 
5) 
6) 
C 

7) rnxji'itoyji'^^^^/ h c z 

[0 0 2 8]!. -S»^ffilLmz.WtX^n^'^'&(n:d 

A^s^tcbfcfcwT^-stbT, 0.1 2 mm 
%(D {{imzm.n^^^(Di^^<D) mn^ \ j^cv^i^ 4.5 

X5=-U>/-/;5'>'X>*a-&ft:, y^>'x>/ 
>*m^#:. T^'JnxhU;U/vX>*a-& 
^^^fcttT ^ U ;1'KXX5";1// vX >^S^^^?&S^J i: 



78 102 99 80 102 
25 37 39 22 45 
30 [0 0 2 9] 2. i?*;i'3p>^*3j;0:/*fctthU:^ 

;i'3}^ >ss<7)gg^j-xx5^;Koms:^ffl-rs d t*!i*mi:-r 

[0 0 3 0] 3. ±M<r>U^:s^7.'r)V(r>T 

[0 0 3 1] 4. ±ia«SB^J-xx-T-;p©mfiEi)-*<— a 

[0 0 3 2] 5. ±M<r>m»X.7.^)V(Dm.^6^*^—'M 
40 C7) c,-C,4-'^>-t:>v*>'l'5J^>SE*3<fct): C.-C.h-'^ 

[0 0 3 3] 6. >';^j;i/;l?>^*3J;0;/*7t«h'J:^J 
)V€^ >^0gB^i-XX5^;K75M^iSSr^^ffl-r ^ C i 

[0 0 3 4] 7. ±gecD&fi£»^jg^-r^CtJ;0;J£ 

[0 0 3 5] 8. 1 fil^^L 6 IB«CO=fA*apKife«jfipJKi 



— va-h5— fe:24T- 



